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ABSTRACT: ‘The article is devoted to an experimental investigation of the structure ee 
of the front of a strong magnetic-sound wave Propagating in a rarefied plasma trans-"~ : 
verse to a magnetic field. ‘the experiments were carried out. under the conditions de- | - 
Scribed in an earlier Paper by the authors (ZhETr y, 47, 1717, 1964). 
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'prépagation, rarefied plasma, helium 


diameter 6 cm and length 30 cm) in a constant magnetic. 


; - The plasma density Do» a os 
ahead of the wave front ranged from ~0.5 x 1012 tg “6 x 1013 om-3, the magnetic Mach |: 
number , varied in The following results were obtained. Non- | 
linear twisting of the wave front in the Plasma was observed for all the indicated : 
values of jt. The profile of the magnetic field in the plasma was in good agreement 
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cy of the cylindrical effect. The width of the. 
transition region coincides, with ~50% accuracy (taking nonstationarity into. account) | 
~ Oscillograms of the magnetic-probe | : 

which increases linearly on the 
nt with @ 


signals show that the front of the magnetic field, 
plasma boundary, changes inside the plasma into an exponentially growing fro 
gradually increasing slope. The absorption of the wave energy on 

with increasing Np- At the same time, electrons with energy larger than 50 ev ap 


peared behind the wave front. The energy transfer from the wave to the plasma elec- eo 
r ionization collisions of the electrons .-|- 


trons is attributed either to instability o siot 
on the wave front. | hors are grateful to Ye. K. zavoyskiy’\for interest in the work) 
and to A. A. Vederlov’and Ye. Pe Velikhayfor valuable discussions. Orig. art. has: - | 


% figures and 2 formulas. 
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TITLE: A Magnetic Trap With Rotating Plugs 


-PBRIODICAL: @hurnal tekhnicneskoy fiziki, 1960, Vol. 30, Ne. 8, 
pp. 907 -- 912 | 
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TEXT: The anthor a PeaTee the way of ona: ® pie ams particles in a trap 
with pose ey if the iatte-. 


Lou of a magastic rede Sens tant ait anes 
cf epi teetpaadi cular ¢o the former. a cuaree ‘pareiole’ 
ty changing its directis nia centrifugal force acts. upon 
‘ticle. The particle then moves along the linas of force in the 
section, This effect is similar ue the cne in a rotating plasma. Ia 
irs? the author studies the motion of 
saps ina time-constant. spatially variable magnetic field 
im@-rarying electromagneti+ field. Equations (4)-ani (5) are oa 
for the determination of longitudinal and transverse? components 
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A Magnetic Trap With Rotating Plugs. 8/051/60/030/008/004/019 
B019/B060 
821,83 - 

of velocity of particles. These equations are discussed, and the mode of 
retaining. the plasma particles is studied with the preceding results in 
ite second section, The approximate formula (10) is derived for the 

lectron and ion density in a trap in a field of circularly polarized 
Fan waves, and formula (16) is obtained for the maximum kinetic 
energy of particles in parallel to the constant magnetic field. A 
generalization for the case of elliptically polarized waves raises no 
difficulties, The author gives the condition, under which the results 
obtained for traveling waves are likewise valid for standing waves, and 
shows that a consideration of collisions entails the occurrence of 
particles, whose maximum energy in the direction of the magnetic field is 
larger than the one determined by (16). Moreover, he points out that no 
wave effects are treated in the present paper. On the strength of results 
obtained, the retaining of plasma in a trap with magnetic plugs with 
elliptically polarized electromagnetic oscillations (circularly polarized 
oscillations in the case under discussion) is possible if He _/ 8m > nT 


cee is the amount of the magnetic vector of the eed T is the 


absolute temperature, n is the density of electrons and ions). The author 
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a= i, e (ions and electrons, respectively) holds for the subscript a; f 
da the unperturbed distribution funotion. The assumption made under 3) 
ds used here, It ig Shown that, if only frequencies smaller than the 


much lower than the Alfvén velocities. Based on these results, the per. 
turbations of the Scalar potential g are given by 
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. For a homogeneous Plasma, Eq. (5) leads to the well -icnown dispersion 
' relation of "ion sound! oscillations: as 
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In an inhomogeneous Plasma, the solutiong to Eq 

& which decreases toward both sides (x-++ a), 

determined by Eq. (5) together with this requiremen 

type are local solutions near the point x, where F(w, : 
In the neighborhood of x, Eq. (5) has the form of an Ayri equation with 
& complex argument. The application of the 
where the particles have a Maxwellian veloci 
following conclusions: If n(x) = const and 
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instabilities. The above-mentioned limitation for w/k is equivalent to a 
hydrodynamic approximation, for which Y= /e~1 is assumed. Further. 


more, Eq. (7) does not utilize all roots of t 
If T(x) = const ana n(x) 
Spond to an attenuat 


PRESENTED; January 28, 1961, by M. A. Leontovich, Academician 
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AUTHORS: Babykin, M. V., Zavoyskiy, Ye. K., Rudakov, Ls.Tes 
Skoryupin, V. A. a 
TITLE: - The observation of a two-flow ion instability in the case of — 


turbulent plasma heating 


PERIODICAL: ‘Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 43, 
no. 5(11), 1962, 1976-1978 ~~ 


"OxXT: ‘The method of turbulent heating of the electrons was used for 
observine the abnormal scattering of plasma beams (produced by two 
“titanium guns). The experimental arrangement was described by M.V.Babykin » 
et al. (ZhETF, 43, 1547, 1962). Two plasma beams (density 2*1013 to 


5-10)? em™?) travelled in opposite direction inside a quartz tube of 3.6 cm 
diameter in a homogeneous magnetic field (600 oe) at the maximum speed of 


1.4+10! em/sec, interpenetrating within an oscillatory circuit which served 
for the turbulent electron heating. Throughout the entire space between 
the guns the electrons were heated to 300-400 ev during 0.2 usec. The mean 
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' The observation of a two-flow ion... B125/B104 

a ree path of the hydrogen ions with respect to the Coulomb scattering 

, tneauen the angle n/2 is found to be several meters. The temperature of the 
plasma flow emerging from the guns, as measured using a special probe, did 
not exceed 5 ev, whilst the Kinetic energy of the translatory motion of the 
beam protons reached 100 ev. ‘ Such ion temperatures are reached also when ye 
two beams collide. As the density of the beam increases, the temperature. / 
measured with the probe increased slightly to 10 ev, due to the Coulomb 
scattering of the ions. The signals recorded by the probe correspond to 
maximum ion temperatures of 50 ev. The ion temperature decreases at first 
rapidly and then more slowly as the response of the circuit to the operation 
of the guns becomes attenuated. The strong mutual scattering of the plasma’ 
beams occurs only at high temperatures of the plasma electrons and cannot 
be explained by Coulomb collisions. _Fossibly it is due to the scattering 
of ions from electric microfields which occur within the plasma owing to 
the instability of the two-flow motion of the ions. There are 2 figures. 
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"AUTHOR: == Mithaylovkiy, A. B. and Rudakov, L. I. 
TITLE: Stability of a spatially inhomogeneous_plasma in a magnetic. field - 
PERIODICAL:  Zaurnel eksperimantal'noy i tekhnicheskoy fiziki, v. 44, no. 3, 
Bf he 1963, 912-918 eae Vee: as 


‘QEXTs ‘There exist two groups of possible approaches.to the questions connected 
with the stability of the plasma. One cen investigate either the time development . 

of initial perturbstions, or one oan search for the (generally complex) frequencies ™. 
of self-oscillations. The authors investigated the stability and the oscillations . 
of the plasma in a megnetic field assuming that the pertubed quantities very ee 
slowly in the direction of plasma inhomogeneity. Consequently, they ‘neglected 
small terms conteining the sysce derivatives and obtained algebraic equations which. = 
yielded tne frequency as function of coordinates. ‘However, they did not assume the. ; 
ion Larmor radius small relative to the wave-length. The analysis is carried ow, 
for thé particulsr case of suell pressure infinite plasma layer in a homogeneous 
magnetic field (the problem is of importance for the magnetic isolation of the 
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plasms). The kinetic equation is used and collisions ere nauvected<” ‘It is show: 
|. that in a, plasma with an: inhomogeneous: density and tempersture, perturbations: exist 
which sre unstablo for infinitesimal inhomogeneities and arbitrary relative values -— 
of the density and temperature gradients (in this sense the instability is . : 
universal). Perturostions, with a wave length along the magnetic field larger than: es 
“the charecteristic length of donsity or temperature change a,turn out to be a 
unstable. The transverse wave length of the most unstable perturbations 
disturbances is of the order or smaller thant the ion Larmor redius. . Ion-acoustic. 

end Alfven oscillations which move in a direction almost perpendicular. to the 

me gnetic: field correspond to such. disturbances 28 a homogeneous plasma. The 
maximum increment of the instability is cree )® (M = ion mass). There.sre 
_4 Pigures. > nee 
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‘ABSTRACT: This is a continuation of previous experiments reported by the authors in’ 
ref. 4 (ZhETF, 47, 1717, 1964). The experiments were inspired by the work of J. He 
Adlam and J. E. Allen (Proc. Phys. Soc. London, 75, 640, 1960), where a mmerical 
solution was found for the problem of the unsteady motion of a magnetic piston along, 
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‘in time at eho boundary of plasma: : oe 


Bg(ty) = 140 ty = 
Hy(ty) = 1 +[1 ~ exp (-t,)] 


and . 


RR ESSE EE AES ESSE FOE ET 


Ag Se eR Soe 


CES + Pale REE TREE ugg thus EMRE 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001445910011-5" 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001445910011-5 


a yt R's 2 tee a peer: Cogeco seer 


Ege TEC EN bs STS PATS ES 2e EE EER 


Sates Bai 


L 2567666 
ACC NR: AT6001559 


The profile of the magnetic field of plasma was found for certain values of ‘ty, when: 
K= land S=1. The experiments were conducted under conditions similar to those — 
reported. by the authors in ref. h. The wave was excited by a trapezoidal impulse of 
the magnetic field 1, developed at the boundary of a cylindrical plasma column with 
a diameter of 6 cm and length of 30 cm, hare the constant magnetic field H,. .The 
period of the impulse was T, = 5.5 x 10” sec. The plasma density no preceding the 
wave front varied between ~0.5 x 1012 and ~6 x 1013 cm-3. ‘The magnetic Mach number 
pu varied between 1.3 and 4.2. For all values of pp there was observed a process of 
nonlinear rotation in the plasma as compared with the front given in formulas (1) or 
(2). No abnormal growth in the width of the front was observed in the 2n<h.2 region. 
This is apparently related to the unstabilized character of the wave front in these 
experiments. All other results coincide with the findings of Adlam and Allen. In. 
conclusion, the authors note that they have observed during their experiments an ab- 
sorption of wave energy at tha front, which grew with the increase of np. In the . 
| plasma behind the wave front, electrons with an energy of 50 cv appeared. . The author 
| thank BE. K. Zavoyskiy for his iaterest in the experiments and A. A. Vedenov and E. P. 
| Velikhov for their valuable discussions. Orig. art. has: 2 formas and 3 figures. | 


SUB CODE: 20 /  SUBM DATE: 00/ ORIG REF:.002/ OTH REF: 008 


i 


i Card 2/2 dde- — 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001445910011-5" 


vAPPROVED bcs RETESCE: Dels0i zone scminee neat 00513R001445910011-5 


Se EF ee a Bi SAS RT Ses ERR ESE Se EE SEE EERE RIES BSE 


| ACC NR: ARGO37082 CS SOURCE CODE:  UR/C uRjense/e6josah 5 rse2/153i) 
Rl 

a 
€| AUTHOR: Ivanov, A. A.; Rudakoy, LL. 
wh 

ft ORG: none 


H TITLE: Dynamics of quasilinear relaxation of a. collisionless plasma 
/ SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 51, no. 5, 1966, 1522-| 
1534 | 


TOPIC TAGS: plasma stability, relaxation process, distribution function, plasma 
oscillation, plasma injection 


{ 

' tion function in a quasilinear relaxation process occurring in a plasma, starting 

| with. a system of quasilinear equations for one-dimensional Langmuir osciliations. 

! The self-similar solution of the quasilinear equation is obtained for the case when 
|e small group of electrons has at the initial instant of time ao high velocity com- 

i pared with the other electrons (corresponding to the presence of a small electron 

| beam in the plasma). The distribution function at each instant of time has the form 
| of a step with a steep front, moving in the direction of lower velocities. The time. 
| constant of the quasilinear relaxation of the beam is determined. It is shown that 

' the quasilinear relaxation process that results from the equations does not change. 

| noticeably for a large number of other initial distribution functions. An equation 

| is derived for the velocity of the steep front of the wave.. The stationary distribu- 
‘ 


| 
j 
t 
i 
1 
| 
ABSTRACT: The authors investigate the laws governing the variation of the distribu- | 
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| tion function and the Langmuir-oscillation spectrum are obtained as functions of the 
coordinates in the case of stationary injection of an electron beam in & plasma. The: 


authors thank D. D. Ryutov for useful discussions. Orig. art. has: h figures and 
38 formas. 
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[Protecting highways from snow slides] Zashchita avtomobil'nykh 
dorog ot lavin. Moskva, Nauchno-tekhn.izd-vo M-va avtowobil “nogo 
transp. 1 shosseinykh dorog RSFSR, 1960, 152 p. (MIRA 13:5) 


1. Moskovskiy gosudarstvennyy universitet (for Rudakov). 2. Gosu- 
darstvennyy vsesoyuznyy dorozhnyy nauchno-issledovatel'skiy in- 
atitut (SOTUZDORNII) (for Byalobzheskiy). 

(Roads--Snow protection and removal) 
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Alchevskogo metallurgicheskogo zgavoda (for Rudakov), 2. Voro- | we 
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Operation of a new type of single-roll crusher. Metallurg 
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1. Alchevskiy metallurgicheskiy zavod i Alchevskly .gornometall- 
urgicheskiy institut. 
(Crushing machinery) 
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1, Alchevskiy metallurgicheskiy zavod 1 Voroshilovskiy gor- 
nometallurgicheskiy institut. 
(Voroshilovsk--Sintering) 
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Age of the last eruptions of Mount Elbrus. Izv.vys.ucheb. 2av.} 
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1. Moskovskiy gosudarstvennyy universitet in. M.V.Lomonosova. 
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1. Chasov-Yarskiy kombinat ogneupornykh izdelly. 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001445910011-5" 


"APPROVED FOR Ri 


+ rig 


£ 


A ee Bieta 


fePape v, WML. — 
‘Category: USSR / Diseases of Farm Animals. Diseases of Undetermined V-4 ; 
Etiolory. : 
Abs Jour: Refer. Zhur-Biologiya, No 16, 1957, 72332 
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Inst ; Not given 
Title ; Enzootic Orcho-epididimitis in Male Deer 


Orig Pub: Tr. Il. I. In-ta S.-Kh. Krayn. Severa, 1956, 3, 112-118 


Abstract: In male deer a disease was observed with symptoms of purulent 
epididimitis, orchitis, and periorchitis. The disease appeared 
in the half-horned age, but was found more frequently in the adult 
animals. The symptoms of the disease: increase in the volume of 
“mashonka" (to the size of a child's head), with a presence of 
fluctuating sections and fistulas. The testicles are of a firm 
knobby consistency. In the pathologico-anatomical study of the 
testicles there were found areas in the parenchyma from the. size 
of a pin-head to that of a walnut, which were filled with a yellow- 
ish mass of purulent material. An analogous picture was found in 
the appendages. By means of histology the author established a 
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USSR / Diseases of Farm Animals. Diseases of Undetermined v-4 
Etiology. : 
Refer. Zhur- cBiSlopiya, No 16, 1957, 72332 


chronic inflammation with proliferative occurences and necrosis. 
Not bacteriology was done. By comparing the histological picture 
of the involved appendages with the brucellar damage to the appen- 
dages of male pigs, the author expresses a suspicion as to the bru- 
cellar character of the observed disease. 
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RUDAKOV, MN. L. Surveying in oper-pit mining Sverdlovsk, Gos. nauchno-tekh. 
izd-vo lit-ry po chernoi i tsvetno} metallurgii, 1950. 344 p. (50-31114) 
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“Marsheyderskiy uchet gorno-eksploatatsionnykh rabot na kartyerakh (Open-pit mining : 


surveying caiculations) Sverdlovsk, Metallurgizdat, 1952. 
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_ RUDAKOV, Mikhail Lazarevich. 


Academic degree of Doctor of Technical Sciences, based on his defense 
14 February 1955, in the Council of Sverdlovsk Mining Inst imeni 
Vakhrushev, of his dissertation entitled: "Scientific Bases of Meth- 
eds for Reducing Waste of Useful Minerals During Open Exploitation 
of Deposits in the Urals." 


| Academic degree and/or title: Doctor of Sciences 


SO: Decisions of. VAK, List no. 14, 11 June 55, Byulleten' MVO SSSR, 
No. 15, Aug 56, Moscow, pp. 5-24, Uncl. JPRS/NY~537 
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Aleksandr Vasil'yevich, inzhener; RASHKOVSKIY, Yakov Zel'manovich, 
inzhener; SMOL'NIKOV, Pavel Alekseyevich, inzhener; ZORIE, 
Il'ya Petrovich, inzhener; LOGINOVSKIY, Vasiliy Mikhaylovich, on 
inzhener; BUTKEVICH, T.V., red.; LISHUTIN, B.G,, red.; LUCHKO, Yu.¥.,. 
red. izdatel'stva; ZEF, Ye.M., tekhn.red. 


(Mine surveying in strip mining] Marksheiderskie raboty na 

kar'erakh. Pod obshchei red.B.G.Lishutina i A.V.Nenazhivina. 

Sverdlovsk, Gos .gauchno-tekhn.izd-vo lit-ry po chernoi i tpvetnoi 

metallurgii, Sverdlovskoe otd-nie, 1957. 691 p. (MIRA 10:12) 
(Mine surveying) 
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RUDAKOV, M.L.3 ZOTEYEV, V.G.3 MOKHAYEV, L.V. 


Determination of .the elements in the position of Joints finial: 

open~pit and underground methods of working-iron ore deposits. 

Trudy Inst. gor. dela UFAN SSSR no.52107-111 163. (MIRA 16:9) 
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